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ABSTRACT

In this paper, racial prejudice is introduced into an urban
model and results about racial discrimination and residential
segregation are derived. To be specific, a household maximization
problem is used to determine the market price-distance function that
gives no household an incentive to move. Prejudice is introduced
by assuming that the racial composition of a location affects a
household's utility and by deriving, for both blacks and whites,
price-distance functions that reflect racial composition. These
price-distance functions imply that if whites prefer segregation and
some blacks prefer integration, no stable locationsl equilibrium exists

for both races without discrimination,
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RACIAL PREJUDICE AND LOCATIONAL
EQUILIBRIUM IN AN URBAN AREA

INTRODUCTION

Racial prejudice strongly influences the locational decisions of
households in an urban area, but the veletionship between racial pre-
judice and the pattern of residential location is not well understood.
In this paper, therefore, we will introduce racial prejudice into a
model of an urbsn area and derive several results about residential
location. This exercise is useful not only because it helps explain
the pattern of residential segreyation, but also because it sheds some
light on the relationship between prejudice and discrimination in housing.

The distinctions among several terms are important for what
follows. Prejudice is defined to be an attitude--an inflexible,
deeply felt attitude toward a particular group of people., Discrimination,
on the other hand, is behavior that denies one group of people rights .
or opportwiities given to others, and segregation is the actual physical
separation of different groups of people.1 Although logically
separate, these three concepts are closely related in the structure
of American society. It should be pointed out that price discrimination
is one--but by no means the only--type of discrimination of interest
to economists.2

The basic long-run model of an urban area developed by Alomso
(1964) , Mi11s (1967, 1972), Muth (1969), and others adds a locational
dimension to a model of the housing market under perfect competitiom.
The solution to such a model is a set of prices and quantities that, in
addition to satisfying the usual profit- and utility-maximization con-

ditions, insures that no firm or household will have an incentive to
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2
change its location. The main theoretical contribution of these
models is therefore a locational equilibrium condition, which is the
price per unit of housing services, expressed as a function of
loc_ation, that insures that no one will have an incentive to move,

In. this paper we will examine the demand side of this type of
model in some detail and show how a simple formulation of racial
prejudice affects the locational equilibrium condition. In particular,
we will derive a housing-price function that leads to locational
equilibrium for prejudiced whites and one that leads to locational
equilibrium for prejudiced blacks. These two housing functions will
be combined to obtain a condition for racial equilibrium such that
neither blacks nor whites will have an incentive to move. A careful ex-
amination of this racial equilibrium condition provides some insight
into the relationships between prejudice and both segregation and dis-
crimination in housing.

The long-run perspective of this paper should be emphasized from the
beginning. Factors that will be eliminated by the entry of housing
firms or the movement of households will not be considered here. This
18 not, of course, to say that these factors are unimportant. My goal
in this paper is to isolate some of the forces that affect residential
location in the long rum, 1 hope that an understanding of these forces
will provide a useful complement to the analysis of the factors that

affect residential location in the short runm.

1. THE DEMAND SIDE OF AN URBAN MODEL

On the demand side of an urban model, consumers maximize their

utility over a composite consumption good anc housing, subject to a

S




3

budget constraint that includes commting costs. Consumers are all
assumed to work in the central business district (CBD) and to choose
a residential location (as meagured by distance from the CBD) as part
of their maximization problem, SIn symbols, & household will

Maximize u(z,X)
Subject to Y= PzZ 4+ P(u)X + tu

1

vhere
U = the household's utility function;
Z = the composite consumption good;
X = housing (measured in units of housing services);
Y = income;
P = the price of Z (which does not vary with location);
P(u) = the price of a unit of housing services at distance uj
t = the cost per mile of a round trip to the CBD.
The Lagrangian expression for problem (1) is
L = U(2,X) + A(Y - P Z - P(u)X =tu)
end the first-order conditions are
(2.1) 9L/3z = 3U/dZ - APz =0
(2.2) 3L/9X = 9U/3X = AP(u) = O
(2.3) 93L/ou= “A[P'(u)X+t] =0
(2.4) OL/oA = Y - PzZ -P(u)X-tu=0 .

This set of four conditions can be simplified to two ccnditions
vith more straightforward interpretations. The first two conditions
can in general be used to eliminate A and Z so that Equaticn (2.4) can
be written

(3) X =D[(¥-tu), P(v)] .

-
-
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Equation (3) is the demand function for housing. Without a precise

Condition (2.3) can be rewrt‘:l.tten as

(G) P'(WX+t=0 .,

This equation is the locational equ;.l:l.br:l.um condition for a household.
It indicates that a household will have an incentive to move farther
from the CBD until it arrives at the location where savings in the
cost of housing are just offset by higher commuting costs. With any
given P(u) Sunction, households with different tastes will choose
different quantities of X and, according to Equation (4), different
locations.

In an urban model, Equation (4) becomes a market condition, The
locational requirement of market equilibrium is that no household have
an incentive to change its location; therefore, the solution to an
urban model includes the P(u) function that will make households
indifferert to their location. On the basis of the assumption that all
households with a given income have identical tastes, the desired P (u)
function is the solution to the differential equation given by .Iquation
(4); that is, the equilibrium P(u) is a function that guarmteeé that
(4) is met at every location. Hence, a market interpretation of the
locational equilibrium condition for a eingle household indicates that
for households to be indifferent among all locctions in an urban area,
the higher transportation costs incurred by living farther from the CBD
must be just offset by a decreass in the amount spent on housirg., If

we find that this condition is met, we will say that households are in

lccational equilibrium.
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In order to derive a locational equilibrium condition, Equation
(3) is substituted into Equation (4) and the resulting differential
equation is solved for P(u}. The differential equation obtained in

this manner takes the form
(5) £[P(u), P'(u), (Y~tu)] = -t .

The solution to this equation, which is called the price~distance
function, consists of the price per unit of housing services that would
make consumers indifferent to their locaticn,

Note that to find a definite solution to the differential equation
(5), an initial condition is required. In the Mills (1967, 1972) version
of the model, tﬁé initial condition comes from the supply side, In
particular, Mills shows that with a Cobb-Douglas production function for
housing, a perfectly elastic supply of capital, and & supply of land
that 1s proportional to distance, the price of housing and the rental

price of land are related by
(6) P(u) = AR(u)®

where A is a constant and 2 is the coefficient of land in the production
function for housing (1967, p. 117, eq. 9; 1972, p. 82, eq. 5-11),

Since a city will extend to the location where the price ¢f land for use
in housing equals the agricultural rental rate, th~ desired initial

condition is
(1) R =R

vhere § 1is the outer edge of the city and R is the agricultural rental

rate (1967, p. 119, eq, 15; 1972, p. 81, eq. 5-9).

¢ .. 8




6
In order to make use of this initial condition, Equation (6)
and its derivative with respect to u are substituted iato Equation (5)

tc obtain a differential equation of the form:
(8) glR'(u), R(w), (Y-tu)] = -t .

The initial condition is the particular solution that is used in solving
(8) for the rent-distance function, R(u). Note that although u is
determined endogenously in an urban model, the results presented here
hold for any value of u.

It should be emphasized that every income class will have a
different rent-distance function. The income class that lives at a
given distance from the CBD wiil be the one that has the highest
rent-distance function at that location, and it is typically true in
urban models that groups with higher incomes live farther from the CBD.3
Note also that the introduction of more than one income class complicates

the initial condition (since only one group can live at the edge of

the city) but does not change the substance of the preceding analysis.

2, UTILITY FUNCTIONS AND RENT-DISTANCE FUNCTIONS

In order to solve the differential equation (5) [or (8)], one
must have a specific form for the demand function (3). The usual
procedure in urban models is to assume a form for (3), instead of
assuming a form for the utility function and derivipg the demand
function from it. The former procedure is followed because the demand
functions that can be derived from utility functions are either not
operational or not sufficiently general for empirical purposes. This

problem is not, of course, unique to urban models., Although the use

9



7
of specific utility functions does reveal someihing about the form
the demand function should take, such information h&s not, in my
opinion, been sufficiently utilized; indeed, I believe that the forms
. usually assumed for the demand function in an urban model are not
generalizations of any demand functions that can be derived from a
utility function.
The simplest form Ior a vtility function is the Cobb-Douglas form

(written here after a monotonic transformation into natural logarithme):
@ U= ¢ log(Z) + ¢, log (X) .

As Green (1971) points out, this utility function leads to demand

functions with several undesirable properties. In particular, the Engle
curves associated with such demand curves are straight lines that pass
through the origin; that is, the income elasticities are unitary. In

an urban model, this result means that at any given distance the proportion
of income spent on Z and X will not change as income changes.

A generalization of (9) is
(10) U=g¢ log(Z-s,) + ¢, log(x-sz)

vhere 8, and 8, are what Green calls "survival quantities." In this
case, the Engle curves are straight lines that pass throught the point
(sl,sz), and the proportion of income spent on Z and X can change with
income.

Substituting Equation (10) into the maximization problem (1), we

have4

Maximize U=c log(z-sl) + ¢, log(x-sz)

Subject to Y=PZ+P(uX+ tu_.
O ‘ z f j 10
ERIC




8
The relevant Lagrangian expression ir
L = U+ A(Y- 2-P(u)X-tu)
and the first-order covnditions are
(11.1)  3L/3z = c,/(z-8,) - AP_= 0
(11.2) 3L/3X = c,/(X~3,) = AP(u) = 0
(11.3; O9L/%u= =A(P'(u)X+¢t) =0

(1104) aL/aA Y - Pzz - P(u)x - tuy © 0 .

By substituting the first two conditions into the fourth, we obtain

the demancd function

(12) X = klsz + kz(Y-stl-tu) /P (u)

where
k = cll(c: +¢,)
k2 - czl(c1 + cz) .
To derive the rert-distsuce function, we take the derivative of

(6) with respect to u, or

(13) P'(u) = AR R (W) ,
Laea substitute (6), (12), and (13) into (11.3) to obtain
aAR (u)* 11" (u) [k 8, + ky (Y-P 8, ~tu)/ AR )] + ¢ = 0
or
(14) dn[klszmm)"l + kya(¥-P8,-tu) /R(u))
+ du(t) = 0
wvhere d indicates a differential., Now making use of the integrating

factor

-ak
R(u) 2 ,




9
we find that the general solution to the differential equation (14) is

ak
R(u)

-ak

1 A - R(u) 2(Y—stl-tu) = K

82
where K is a constant of 1ntegration.5 The initiel condition can then
be ‘used to obtain the definite solution

- ak ak ~ak

(15)  s,A[R(u) 1_R 1l - (Y-stl-tu)R(uD

- -"kz
+ (Y—stl—tu)R -0 ,
Since Equation (15) cannot be solved explicitly for R(u), it cannot
be transformed back into P(u) or any of che other variables in an urban
model. Nevertheless, ws can examine the properties of the R(u) 4n (15),

Differentiating (15) with respect to u yvields
R'(u) = «t/D <0

vhera

D= klsZ.An(u)"l + (Y-stl-tu)kznk(u)-l >0 .

It can also be shown that6

R"(u) = £(3D/3u)/ (D) >0 .

In short, although Equation (15) diffe-s in form from other rent-distance
functions that have appeared in the literature,7 its basic
proparties--the signz ui its slope and curvature--are the same as those
of cther rent-distance functions.

Without a survival quantity for X (tke survival quantity for 2

causes no analytical difficulties and is retained), we simply replace

.-!
12
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(12) with
(16) X = kz(Y-stl-tu)/P(u)
and follow the same steps as before to derive

R' (u)/R(u) = (1/ak,) [-t."(Y-stl-tu)] .

Integrating and taking the exponential of this equation and making use
of the initial condition, we obtain
- .y
(17) R(u) = R[(Y-P_s,-tu)/ (Y-P8,-tu)] .

It is easily seen that in this case, as before,

R'(u) <0

R"(u) >0 .

As mentioned earlier, only certain types of demand functions can
be derived from utility functions. One way to generalize our results
without referring to a utility fuinction is to include non-unitary price
and income elasticities in the demand function (16). This is the type
of demana furction used, for example, by Mills, with the major difference
that (Y-tu) instead of Y is now the income term. This generalized demand

function takes the form
) )
(18) X = k(Y=tu) P(w) 2 .

By combining Equation (18) with Equatfons (4), (6), (7), and (13),

it can be t:hown8 that 1if 62 4 -1,

1.
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( b 1-6, 1.8, L1
(19) R(u) = 1 R + [bE/(l-Ol)] [(Y-tu) - (Y-tu) ] .
and if 6, = -1,

- 1-6, 1-6,
(20)  R(u) = Rexp | [E/(1~0,)] [(¥-tu) - (¥-tw) 7]

where
1-6, =1

E=q(aA 2k

b= a(1+92) .

In summary, the rent-distance functions given by Equations (15),
(17), (19), and (20) are based either on demand functions that can be
explicitly derived from a utility function or on simple generalizations
of such demand functions. These rent-distance functions, like those
of Muth and Mills, have negative slopes and positive curvatures; however,
our analysis reveals that (Y-tu)--not simply Y as has been previously
assumed--is the income term that should appear in the demand function
for housing. The substitution of (Y-tu) for Y significantly changes the
form of the rent-distance function (if not its basic properties), and
will affect the implications of rent-distance functions in specific

applications, such as the analysis of prejudice that follows.

3. RACIAL PREJUDICE AND LOCATIONAL EQUILIBRIUM

The type of prejudice considered in rhis paper can be thought of
as a disutility of whites or blacks from living with or near members
of the other race. There are two simple ways to include such prejudice
in the analysis of the locational equilibrium of households in an

urban area. The first method, which is found in the work of Courant

13
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(1974), begins with the assumption that there is complete segregation
in an urban area with one race living in the city center and the other
living in the doughnut-shaped rest of the city. If whites get disutility
from 1iving near blacks, then some function of distance from the black~
white border appears in 'the white utility function. The price-distance
(or rent-distance) function that leaves whites in locatiomal oquilibrium
can then be derived as described earlier.

Using this kind of "border model," Courant shows that households
will be in locational equilibrium only if blacks live in the city center.
He also shows that if there is more than one income group, rich blacks
will have an incentive to "hop" over poor whites. Unfortunately, this

result undermines the original assumption that all blacks live in the

.city center, so that the model must be re-solved with a new assumption

about the pattern of racial segregation. Not only does this simultaneity
between locational equilibrium and the pattern of segregation make the
model unwieldy, it also undermines the single assumption about prejudice
on‘ which the model is based; since there will be many black-white
borders when there are many income classes, it is no longer clear what
to include in the utility function of whites.

An alternative approach, whick is followed in this paper, is to
assume that both blacks and whites get disutility from living with
or near members of the other race—without making any assumption about
the pattern of racial segregation--and then to investigate the factors
that affect the locational iecisions of whites and blacks. The key to
this approach lies in the formulation of prejudice. As we have said,

the utility of a prejudiced household will be lower if it has to live

15
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with or near members of the other race; therefore, let us begin by
défining'a variable that measures the degree to which a household will
be with or near members of the other race at any particular location.
To be specific, let us defineé r(u) to be a measure of the proportion
of the population at and around location u that is black. . The choice
of race here is arbitrary; a symmetrical argument could be made using
the proportion of the population that is white,

One way to define r(u) more completely is to say that it consists
of a weighted sum of the racial compositions of the neighborhoods within

a certain distance of u (say u*), For example, we might write

utu* }
r(u) -5 W(u'=u)B(u')du’

where w is some weighting function and B(u) is the proportion of the
population at u that is black; indeed, it might be desirable to use the
right-hand side of the above equation in the analysis that follows,
were it not for the difficulty such a procedure would add to the
mathematics. In any case, we will assume that r(u) is some measure of
the racial composition of a location--and in particular a proportional
measure of its "blackness'"--that appears in the utility functions of
both blacks and whites.

For white households, the utility function takes the form
Qv U, = Uz, X, TW)

where r(u) is the variable defined above and the "w" subscript indicates °

"white," It is clear that if vhites are prejudiced the marginal utility

of r{u) is negative.

16
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It will prove useful to express Equation (21) in 'a somavhat
different form in order to isolate the relationship betweaen X and r(u).
According to the view of the housing market used in this paper, the
quantity of housing services tt;at appears in a household's utility
function depends on the quantitative and qualitative characteristics
of the household's dwelling unit and mai.ghbo::hood.9 For a prejudiced
household, r(u) is one of the neighborhood characteristics that affect

housing services; consequently, we can write
(22) H =H (X, r(u)) ,

vhere H is the number of units of housing services and X represents the
non-racial characteristics of housing. Plugging Equation (22) into a

utility function yields
(23) Uw - Uw(zw’ Hw) .

This modeet reformulation of Equation {(21) allows us to specify several
different forms for the interaction betweenlx and r(u)=-via Equation
(22)=—and still make use of simple separable forms for the utility
function of a prejudiced household.

One straightforward form for the function H - is

.dw
Hw - er(u) .

This form is not acceptable, however, because it implies that when
r(u)=0 (that is, when only whites live at u), B - is equal to infinity,
Prejudice is, to be sure, a powerful feeling, but I doubt.that "vhiteness"

is infinitely valued by prejudiced whites.

s 17
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Another possible form is
dw
H = X (1-r(u)) ’
but this form goes to another extreme: it implies that the number of
units of housing services received by a white would approach zero as
r(u) approached one.

A functional form that avoids these pro:lems is
(24) H = H, exp[-dwr(u)] .

In this case, Hw"’ equals X in an all-white neighborhood and approaches
(X w/exp(dw}] as r(u) approaches one, This form also implies that the
change in housing services will increase with the quantity of housing
services in the dwelling and decreuse with the size of the neighborhood.l
In othet words, a black neighbor will have a greater impact on housing
services (and hence on utility) for the owner of a fancy house (that 1is,
one that contains a large quantity of housing services) than for the
owner of a plain house, and a smaller impact in a large neighborhood
than in a smali one.

Plugging Equation (24) into a Cobb-Douglas utility function yields

-dwr(u)
(25) Uw -c log(Zw) + c, log(xwe )

-c 103(2‘) +c, log(xw) -c, r(u)
vhere c_ = dw°2' Thus a white household's maximization problem is to

Maximize Uw

(26)
Subject to Y=P2z + Pw(u)xw + tu,

- 18
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It is important to note that r(u) does not appear in the budget
constraint of this problem. It is well known that in the long run the
implicit price of a housing characteristic is equal to its marginal
production cost. This conclusilm applies to the physical characteristics
of a house and to the neighborhood characteristics associsated with that
house. Furthermore, if neighborhoods with a certain characteristic
can be reproduced in the long run, then, tor houses built in such
neighborhoods, there will not be any marginal cost associated with that

characteristic. n

Since neighborhoods with any given racial composition
can be reproduced in the long run, the implicit price of r(u) will be
zero.

In the short run, when r(u) has a non-zero implicit price, Bw
replaces X in the budget constraint of problem (26) ; however, no
matter what the form of the H -function (Equation (22)), r(u) does not
affect the locational equilibrium condition in the ghort yrun. This
result is proved in Note 4 of the Mathematical Appendix.

The Lagranglian expression for problem (26) is
L=0, + A(Y-Pzzw-Pw(u)xw-tu)

and the first-order conditions are
(27.1) aL/DZw = c1/Zw - APz =0
- - ? - 1§ -
(27.3) 9L/3u c,t (uw) - A (Pw(u)Xw +t) =0

(27.4) 9L/3X =Y - Psz - Pw(u)xw -tu=0 ,

Since the introduction of prejudice has only affected the locational

equilibrium condition (27.3), the demand function that is derived from

19




17
conditions (27.1), (27.2), and (27.4) is the same as the fumction

derived without considering prejudice (Equation (16)):]’2
(28) xw - kz (Y-tu) /Pw(u)

vhere

kz - czl(clﬂz) .

The substitution of condition (27.2) and the demand function (28)

into the locational equilibrium condition (27.3) ylelds
czP"’(u)/Pw(u) - (c1+cz) (-t)/(Y-tu) - cwr' () .

Integrating and taking the exponential of this equation, we find that
-c_r(u) c,+c 1/c

(0 p =l ¥ (el i)

vhere Kw is a constant of integration. The rent-distance function

corresponding to Equation (29) is found, using Equations (6) ané (7),

to be

4 (r(@-r(w) 1/ak,

(31) R, (w) =Re [ (¥-tu) / (Y-tu)) .

Equations (30) and (31) describe, respectively, the price- and remnt-
distance functions that, for a given racial distributiom r(u), would
make prejudiced whites indifferent to their location; in addition to
daclining with distance from the CBD, the aquilibrium rent-distance
function for prejudiced whites must also be lower at locations with
higher concentrations of blacks.

Prejudiced blacks also choose how much housing to buy and where
to live. A plausible H-function for blacks is

SN

‘20
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(32) B =X exp[db(r(u)-l)] .

This function indicates that in an all-black neighborhood Hb equals
xb, and as a neighborhood apprba:hes "whiteness," Hb approaches
(%, Jexp(4,)1.
The utility function for blacks is thus
=dy (r(u)-1)
(33) Ub =< log(Zb) + c, log(xbe )
= ¢, log(Z)) + c, log(X) + ¢, (r(u)-1)

vhere o, = c2db « Since adding a constant to a utility function is a

monotonic transformation, we can rewrite (33) as
(34) U = c; log(z) + c, log(Xy) + ¢ rlu) .

Black households maximize this utility function subjec: to a
budget constraint that, except for the subscript 'w," is the same as
that faced by whites. Furthermore, the ounly difference between the
black and white utility functions [Equations (25) and (34), respectively]
is that r(u) enters the former with a coefficient of ¢, and the latter
wvith a coefficient of (-c.); thus it can easily be geen that the
locational equilibrium condition for blacks that is analogous to
Equation (31) for whites is

_ =4 (r(@)-r(u) _ lak,

(35) R (u) =Re [ (Y-tu)/(Y=1u)] .

For any given r(u), prejudiced blacks will be indifferent to their

location if Equation (35) is satisfied.

<1




4,  RACIAL EQUILIBRIUM

In order for both prejudiced blacks snd prejudiced whites to be
in locational equilibrium, Equations (31) and (35) must be satisfied
simultaneously; in this sectiot;. wve will derive an r(u) function that
makes such a result possible., If blacks and whites with a giver income
have the same tastes, aside from their prejudice, then the two rent-

digtance functions will both be satisfied only if

-d_(r(u)-r(uw)) _ _ 1
R, (u)e = R[(Y-tu)/(Y~tu)]

d, (r(u)-r(u))
- Rb(u)e .

Jak,

Thus it must also be true that
d ) (x(u)-r(u))
Rb(u)/Rw(u) =e W'
and

(36)  r(u) = [log(R, ()/R (u)))/ (3 +dy) + x(w) .

This equation describes the function r(u) that will keep both
blacks and vhites in locational equilibrium, given the rent-distance
functions (31) and (35). When Equation (36) holds we will say that
an urban area is in racial equilibrium,

The key to Equation (36) is the term Rb/R 4 mder perfect compe~
tition, a factor that can be freely transferred from one use to another

will earn the same return in both uses. In the short rum, there is

undoubtedly some cost to transferring land from the production of housing

in white neighborhoods to the production of housing in black neighborhoods

(that is, changing tb -~ racial composition of the neighborhood around

<2
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a given unit of land13), but in the long run~-and this is a long-run
model-——these transfer costs will disappear. Thus if both races live

at u, Rb/Rw equals unity, log(Rb/Rv) equals zero, and

(37) r(u) = r(u) ;

Equation (37) indicates that, given our assumptions about pre-
judice, the only continuous function r(u) that insures that both blacks
and whites will be in locational equilibrium is one in which r is constant
for all values of u. Since a complete urban mod:1 would include
condicions guaranteeing that all biacks and all whites be supplied
with housing, this result is equivalent tc the statement that, at all
values of u, r(u) must be equal to the ratio of the total number of
blacks to the total population of the urban area. Note that if r(u)
is a constant, the equilibrium price-distance function reflects, as it
does when prejudice is not considered, the higher transportation costs
at higher values of u, and the constant value for r(u) guarantees that
no household can gain utility by moving away from the race against
which it is prejudiced.

Although Equation (37) describes the only continuous racial
equilibrium, it is by no means the only racial equilibrium when there
is prejudice. In fact, in this model any completely segregated
solution--any solution in which only blacks or only whites live at
each distance--will have the same price-distance function as the model
without prejudice and will be an equilibrium. Furthermore, such
segregated solutions clearly represent a gain in utility for both blacks
and vhites; the trade-off between housing costs and transportation

costs is the same for the integrated solution as for any such segregated

23
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solution, but in the case of segregated solutions no household hsas

any disutility from living with members of the race against which it is
prejudiced. In other words, if both groups are prejudiced, complete
segregation 1is Pareto-superio;: to intagration.

The logic of the racial equilibrium condition also tells us some-
thing about the dynamics of neighborhood change in this model. Starting
from an inte3grated equilibrium, a small increase in the proportion
of the population that is black at a given distance will give blacks
an incentive to move to that location and whites an incentive to wove
svay from it. Such moves will change the racial composition of other
locations and, in turn, stimulate more moving, This process will con-
tinue until some completely segregated solution is reached. The model
does not indicate, however, what the resulting segregated solution
will look like. Therefore, unless everyone expects integration to be
enforced by, say, the govcrnment, the integrated equilibrium is highly
unstable; in the long run, prejudice of the form we have described is
almost certain to lead to complete segregation.

It is also interesting to note that Equation (37) is the appropri-
ate condition for racial equilibrium in the case of reverse prejudice——
vhen either blacks or whites (or both) prefer to live with members of
the other race. According to our formula.ion, reverse prejudice simply
involves a change in the sign of the coefficient of r(u) in the utility
function of the group or groups with reverse prejudice; the derivation
of Equation (36) is therefore still appropriate. As long as dw is not
equal to (-db), the first term of Equation (36) will egqual zero and

perfect integration will be the only continuous racial equilibrium.

v 24
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The equality of d' and (—db) represents the unlikeiy situation in
which vhites and blacks have idantical tastes for racial composition.
In this case any r(u) is consistent with racial equilibrium. Note
also that reverse prejudice eli;ninatu the possibility of a segregated
equilibrium, since households with reverse prejudice have sn incentive
to move into areas inhabited by the other race. In short, the only
racial equilibrium when there is reverse prejudice is the unstable
equilibrium of perfect integratiom.

The results of recent surveys of the attitudes of urban blacks
{ndicate that blacks differ on the neighborhood racial composition
they prefer. Many blacke prefer racially mixed neighborhoods; others

14

wvant to live in all-black neighborhoods. These surveys are summarised

by Pettigrew (1973). Thus it is sppropriate to include groups of

blacks with different tastes in our model and to add a third category——
preference for a racially mixed ne hborhood==to the two extrems
categories of prejudice and reverse projndicc.ls To be specific, if

two groups of blacks, one with prejudice and one with a preference for
a racially mixed neighborhood, are included in the preceding analysis,
it is clear that the perfectly integrated solution is still an unstable
equilibrium, Furthermore, no combination of segregated and integrated
regions in an urban area will be a stablo eguilibrium, Prejudiced
blacks will be in equilibrium vhen they are segregated from vhites, but
blacks who prefer integrated neighborhoods will not be in equilibrium
unless they are living with vhites. If some integration does take place;
however, a small decrease in r(u) in ome of tne integrated neighborhoods

would give vhites an incentive to move to that location, This would

25
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cause changes in r(u) at other locations, thereby causing other
moves, and so on. Thus the combination of prejudice and either reverse
prejudice or a preference for racially mixed arear is an unstable
combination: no race-~distance 'funct:lon wil]l prove a stable locational
equilibrium for every group.

The addition of more than o e income group does not significantly
change these results. Each income group will live in that range of

values of u whersr its rent-distance function is higher than that of any

!

other group. Within each income group, prejudice (or reversc prejudice)
will affect location in the manner we have described for one incoms group.
The perfectly segregated solution will involve a different propcrtion of
blacks for different income .lasses, but a constant proportion of
blacks througbout the distance occupied by any given class., The list of
segregated solutions will include any combination of all-black and all-
vhite locations that does not involve the mixing of income classes.

It will prove instructive to conclude this discussion of racial
equilibrium by examining snother possible type of racial equilibrium:

one in which Equation (31) holds in some locations and Equation (35)

holds in other locations. For examp’e, take the case in wh’ch locations
with a vhite majority are located in the oucer part of the city and

have a rent-distance function given by (30), whereas the centralized
black locations have the rent--distance function (35). In this situatiom,
competition would insure that at the border between the black and vhite
areas, rent would be the same vhen calculated by either function. Thus

the ‘nitial conditions for the rent-distance functions would be:
for R (u): Rw(a) =R 3

for Rb(u): R, (u*) = %,(u*) ’

LN %

where u* is the border between the two areas.
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This case can be illustrated in a diagram as follows:

" \(’
Ry ()

-—--d-———+——_—

o o o o> w» o

distance

Figure 1.
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An analysis of this diagram reveals that it cannot represent an equili-
brium. If everyone is prejudiced, then no one will be willing to pay
the land rent in the area where a majority of the residents are of the
other race; complete segregat:lc;n vill inevitably‘result. And we have
already shown that if some blacks want to live in racially mixed areas,
those blacks and whites will both be in equilibrium only if the blacks
are evenly distributed throughout the white an\a. In either case, the
racial term will drop out of the rent-distance function. Note that
thege results will hold for any combination of Equations (30) and (35),
not just for the example presented here.

In summary, the analy}il in this section results in four main
conclusions about racial equilibrium when prejudice takes the form

we have postulated:

1. If there is complete jegregation or perfect integretion,
racial composition will not affect the rent-distance function.

2. Complete segregation is a stable racial equilibrium only in
the case of prejudice on the part of all blacks and all vhites.

3. Perfect integration is an unstable racial equilibrium in the
case of prejudice, reverse prejudice, or the desire to live
in a racially mixed area.

4. If any group of blacka or whites has reverse prejudice or the

desire to live in a racially mixed area, then there exists
no stable racial equilibrium.

S. AN ALTERNATIVE SPECIFICATION OF PREJUDICE

In the preceding section a multiplicative form was used for the
B-function (Equation (22)) in order to derive results about locational
equilibrium; in this section we will show that the same results an be

obtained using an additive form. An additive specification of the

-
h
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B-function for white consumers can be written
(38) Hw - Xv - awr(u)

so that n' equals xv in au all-;vh:tte neighborhood and approaches
(xw-av) as a neighborhood becomes all-black. Equation (38) implies
that the effect of a black neighbor on Hv decreases with nefghborhood
size, but, unlike the multiplicative form, it also implies that the effect
of an additional black neighbor does not depend on the lavel of .Hv'

When Equation (38) replaces Equation (24) in the maximization
problem (26), one can derive, as shown in Note 5 of the Mathematical

Appendix, the following locational equilibrium condition for whites:16

k k - -
(39)  a[P(u) () - B 15] - [(Y-tu)P(u) 2 _ (-t0)F 2] =0 .

An additive B-function for black consumers takes the form

(40) By =X, - s (Q-r(u))

so that Hb equals xb in an all-black neighborhood and approachas (Xb-ab)
as a neighborhood becomes all-white, By plugging (40) into & maximi-
zation problem for a black consumer analogous to problem (26) for

vhites, one obtains, as shown in Note 5, the locational equilibrium

condition:

-~k

ky ky _ 2 k)
(41)  a [P(u) “(1-r(u)) - B 1a-1)] ~ [(Y-tw)P(u) “ = (¥-tu)P ‘) =0 .

The racial equilibrium condition, which is derived in Note 5 by

equating (39) and (41), is

k
(42) r(u) = (B/P(w) 2(§-Ab) + A

w. . &9
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Although this condition is somewhat difficult to interpret, it is

shown in Note 5 that Equation (42) is consistent with locational

. equilibrium for both blacks and whites if and only if
(43) r(u) = constant,

Equation (43) implies that with an additive H-function perfect
integration represents a racial equilibrium, Furthermore, inspection
of Equations (39) and (41) reveals that if Equation (43) holds, then
r(u) drops out of the locational equilibirum condition. The analysie of
the multiplicative case in the preceding section can also be used in the
additive case to show that complete segregation is a stable racial
equilibrium vhen all blacks and all whites are prejudiced and that
there exists no stable racial equilibrium when some groﬁp has reverse

prejudice or a preference for integration. In short, all four of the

conclusions on page 25 are valid for both multiplicative and edditive

H=functions.

6. PREJUDICE AND DISCRIMINATION
Although discrimination against blacks has not been considered
in the derivation of racial equilibrium conditions, the analysis of
- those conditions provides two important insights into the phenomenon
of discrimination.
First, we have shown that as long as some blacks want to live in
racically mixed areas, there is no stable locational equilibrium in

areas inhabited entirely or partly by whites: 1f the price-distance

vy

Q L
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function in those areas reflects white prejudice, then blacks who
prefer mixed neighborhoods cannot be in equilibrium; and if the
price-distance function does not reflect white prejudice, then whites
will want to move to those area‘s with the fewest blacks., In either
case, vhites will be uncertain about the future racial composition of
their neighborhoods, To the degree that this type of uncertainty
involves disutility for whites-——and I suspect that it involves considerable
disutility--~whites will have an incentive to discriminate against
blacks by restricting them to certain areas. If such restrictions
are possible, then an equilibrium can be attained when r(u) is determined
by discrimination against blacks and the rant~distance function is
given by Equation (31), It 1s appropriate, thereforec, to restate the
fourth concluai-on from Section 4 as follows:
4', 1If any group of blacks or whites has reverse prejudice or
the desire to live in a racially mixed area, then there
axists no stable racia) equilibrium without discrimination.
If discrimination against one group is possible, then an
equilibrium can be obtained when r(u) is determined by
discrimination and the price~distance function is the one
derived above for the discriminating group.
The second insight provided by our analysis is that r(u) drops
out of the price~distance function for every equilibrium that does not
involve discrimination; therefore, if r(u) is found to have a significant
coefficient in an empirically determined price~distance f\mct:i.on.17 it
follows that either
a. the area is not in locational equilibrium, or
b, there is discrimination.

If one has reason to believe that the area under study is close to

locational equilibrium, then one can infer something about the nature

31
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c;f the discrimination that is taking place. To be specific, a price-
distance function +hat takes the form given by Equation (30) implies
that r(u) is detcrmined by discrimination against blacks and that the
price-distance function keeps whites in locational equilibrium,
(Similarly, an empirically determined price-distance function that

takes the form given by (35) implies that there is discrimination

against whites.)
We have shown that the only way to obtain a stable pattern of

racial composition in an urban area in the long run is by discrimination,

Thus, to the extent that stability is valued by the white community,

vhites will have an incentive to discriminate against blacks. ' Another

way of stating this result is that stability is a public good for the

vhite commmity that can be purchased vith discrimination. A discussion

of the institutions that have developed for the purpose of purchasing

this public good is beyond the scope of this paper; suffice it to say
that the preponderance of stable vhite suburban commmities testifies

to the success of those institutions.

——
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MATHEMATICAL APPENDIX

Note 1

== ] \

In this note we will prove that

3R/l > 0

whete
ak ak - ok
(Al)  8,A[R() 1_R 1y . (Yretu)R(w) 2 . teetw)® 2a b

and
Y=Y & stl .
Proof. Taking the derivative of (Al) with respect to u, we tind
that .

akl-l -.kz-l
ak,8,AR(u) R'(u) + ak, (YA=~tu)R(u) R* (u)

172
+ tR(u)n‘k2 =0
or, since kl = l-kz ’
R' (u) [aky3,AR (w2 + aly (PheculR(w) 1] = ¢ o

This equation can be rewritten as

(A7) R'(w) = ~-t/D

wvhere

D= aklszAR(u)a-l + ak, (P-tw)R(w) ™ .

e
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Now since R(u)=~the price of land--is always positive and sinte all
of a consumer's income is not spent on transportation so that (Y®atu)

is positive, D will always be greater than zero; therefore, by (A2),
R'(u) <O .,
Taking the derivative of (A2) with respect to u, we have
(A3) R"(w) = £(3D/20)/ %)
vhere - | o

(A4) 3D/3u = (a-l)aklazm(u)“zn' (v)

- aky (T-tu)R(w) 2R (u) - cak R

Thus R"(u) will be positive vhenever (A4) is positive and (Ad) will b
positive if N
B! (u) [ (a=1) 8 AR * = aky (To-tudR(w) L] > taky
that is, 1f |
(A5)  -R'(u)([B] > tak,
vherse |
E= (1-a)ak132u(u)"1 - ak;‘,(Y*i--'.m)n(n)"1 N
To determine when (AS) will hold, note from (A2) that
-R'(u)[D] = ¢
or

=R' (u)[D(1-a)] = t(1~a) .
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Now, by definitgion.

E= (1")'(1 - K,

and

D(1l-a) = (l-a)lt1 + (l-a)Kz

vhere
K = ak, 8,AR(u) 1-a

K, = ak, (PA-tu)R(u) "L

therefore, since both a and k, are positive,

E < D(1-a)

and

(A6)  R'(WE > R'(u)ID(1-a)] - t(1-a)

Furthermore, since
a = .2 (see Mills, 1972, p. 80)
Ky = ¢/ kcl*cz’ <1,
then
(A7) tak, < t(1-a)

and

(A8) R'(W)E > t(1-a) > takz

Thus condition (A5) 1is fulfilled and R"(4) > 0, 0Q.E.D,

4;!
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Note that a sufficient condition for (A7)~~-and hence for (AS)-~to

hold is that a be less than or equal to 0.5.

Note 2

Our task in this note is to derive a rent-distance function using

the demand function
(18) x = :(v-:u)elrcu)ez .
The other relevant equations are
(6) P(u) = AR(w)®
(13) P'(uw) = aAR(u)*"IR'(u)
(4) P'(W)X+t=0
(7 R@ =R .
Plugging (18), (6), and (13) into (4), we obtain

8

0
(A10) aAR(u)*"1R' (u)k(Y-tu) L[AR(W)®) 2+ ¢ = 0

or
1-0-62 B~-1 61
aA  “kR'(u)R(u) = =t/[(Y=tu) 7}
vhere
B= a(1+62) .

Rearranging, this equation becomes

B-1 -0
(A11) R(u) R'(u) = E(~t) (Y-tu)

\‘1‘ "" 36
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E~ (ah 2

k) .
Now if B ¥ 0 (that is, if 92 ¥ -1), integrate both sides of

(All) to find that

1-6

Rw™/B + ) = E(t-tw)  }/(1-0)) + ¢,

or

1-8, 1/8
(A12) R(u) = [BE(Y-tu) /(1-91) + BC)
where C = C2 - C1 is a constant of integration, Now using the initial
condition (7) to solve (A12) for C, we have
R(u) = R = [BE(Y-tu) /(1-61) + BC)

or
1-6

(A13) C= (iB/B),- E(Y-tu) 1/(1-61)' .
Plugging (A13) back into (Al2) yields
B 1-6, _ 18, 1/8
(A14) R(u) = R + BE[(Y-tu) - (Y-tu) ]/(1"91) .
Mills's result (1972, p. 83, eq. 5-14a), which uses Y instead of
(Y-tu) in (18), is

R(u) = [R® + BtE(3-w)]1/B .

If B = 0 (that is, if 8, = -1), then (All) becomes

-0
(A15) R'(u)/R(u) = E(-t)(Y-tu) 1 .

37
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Integrating, we find thet

1-61
log[R{u)] + Cl = E(Y~-tu) /(1-91) +C

2

or
1-8,
(A16) R(u) = C exp[E(Y~tu) ~/(1-6,)]

vhere C = oxp(cz-cl) is a constant of integration.
Solving for C using (7), we find that

- . . 1-8,
R(u) = R = C exp[E(Y-tu) */(1-8,)}

- - 1-61
(A17) C = R exp{-E(Y~tu) '(1-01)] .
Thus
. 1—61 - ].--61
(A18) R(u) = R exp  E[(Y-tu) - (Y-tu) )/ (1-91) .
This can be compared wit_h Mills's result (1972, p. 83, eq. 5-14b):
R(u) = R exp[tE(u~u)] .

Note 3

In this note we will show (a) that the second order conditious of

problem (1) in the text require that P"(u) be positive, and (b) that

1f R"(u) 1s positive, P"(u) will also be positive,

1

8""
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By totally differentiating the first-order conditions (2), one

obtains the following bordered Hessjan for problem (1):

U ~AP* 4
= |u]
o =AP! -AXP" =(P'X+t)

=P -P -(P'X+t) 0
Since, for a maximum, the principal minors of this Hessian must be

alternately positive and negative starting with |H,|, and since, by

(2.3), P'X+t = 0, we know that a maximum requires that

=\P* -
Upy AP P
|B,| = } -Ap* At 0 >0 |
|
|
-P 0 0 |
or
plaxe" > 0 .

1
i
i
|
Since A and X are positive, this condition is equivalent .. i
P“ > o . |

|

Now since P = ARa,

P' = aaR®" R’
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and
P" = a(a-1)AR*ZR' + aAR*1R"
- m"’llca-l)n's/n +R"] . .
Furthermore, since 0 < a < 1; R' < 0; and A, R > 0; P" will clesrly always .

\o positive if R" is positive.

Note &

In the short run. a white household attempts to
Maximize U(Z,H) = ¢y log(Z) + cy log(ﬂ")
Subject to Y = Pzz + P(u)n' + tu

vheare

H, = H (X, r(u)) .

In this note we vill show that the short-run locational equilibrium
condition derived frcm this problem does not contain racial compoeition
as an srgument.

The Lagrangian for ti.e above probleam is
L= cy log(Z) + c, log(l\') + AlY - Pzz - P(u)ﬂv - tu]
and the first-order conditions are

*L/3Z = c1/Z - XPz -0

3L/3X = (czlﬂv) (33"/ 3X)=AP (u) ( anw/ dX) = 0

40
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- 1 - ! - 1 - -

oL/%u cz(anw/ar)r /Bw AP Hw n’(an'/ar)r At = 0
OL/A =Y -~ Pzz - P(u)ﬂw -tu=0 ,

The first two conditions can be used to eliminate A as follows:
cll(PzZ) - czlPHw

or
Z = clPﬂw/ (csz) .

Substituting for Z in the fourth condition, we obtain the demand function:
Y - clP!lv/c2 - Pllw -tu=0

or

(A19) B = ¢, (y-tu)/ [P(c1+c2)l .

Now by eliminating A from the locational equilibrium condition (the third

first-order condition above), we find that

¢, (OB IV, = (cy/PH) (P'R,) = (c,/FE) [P(38,fo0)"]
- (cz/PHw)t =0
or
éz(aﬂwfar)rllll" - czP'/P - cz(aﬂwlar)rllﬂw - cztIP‘B' =0
or

(A20) czr'/P - czt/l’ﬂw S:;‘D

" .
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Plugging in the demand function, the lccational equilibrium condition

becomes

czl" /P - cth(cl-l-cz)/czP(y—tu) =0 ,
or

czP'/P - t(c1+c2)/(Y-tu) o

Thus r(u) drops out: racial composition does not appear in the short-run

locational equilibrium condition,

Note 5
In this note a long-run racial equilibrium condition is derived
for the case of an additive H-functionm.

The wvhite consumer's problem is to
Maximize U(Zw, B“) ’ :
- log(zw) + ¢, log(llw)
Subject to H = X, - awr(u)
Y= Pzzw + P(u)Xw +tu
The Lagrangian for this problewn is
L=c log(zw) +c, log(xv - awr(u))

+ A (Y- Psz + P(u)xw + tu)

42
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and the first-order conditions are

(A21) aL/azw - cllzw - le =0

]

(A22) aL/axw - czlltw -)P(u) =0
(A23) OL/u = (czlﬂw) (-awr') - X(l")(w +t) =0
(A24) OL/OA = Y - Pzzw - P(u)xw -tu=0

The demand function, which is derived by using (A21) and (A22) to

slininate A and Z_ from (A24), is
(A25) X, = kz(Y-tu)/P('u) + kya T(w)
vhere
k) = cyfeyter)
ky = cpllete)) |

The locational equilibrium condition is then derived by substituting
(A22) and (A25) into (A23) to obtain
ar' + (P'/P(u)) [k, (¥-tu)/P(u) + k,a r(u)] + t/P(u) = 0
or
(A26) dr[a P(u)] + dP[ky(Y-tu)/P(u) + k,a r(u)] + du[t]) » O

where d indicates a differential.

Using the integrating factor

«k
P(w) 2,
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the solution to this total differential equation is found to be

1-k -kz

a27) 8P 2 (v) - (Y-tu)P(u) 2 = K,

-

where Kw is a constant of integration, The initial condition for (A27)

is
(A28) P(u) = P

8o that the market locational equilibrium condition is

k ky_ -
(A29) a'w[P(u) r(u)-F “r] - [(Y-tu) P(u) - (Y=tu)

The black consumer's problem is to
Maxinize Uz, H) = c, log(Z) +c, log(H,)
Subject to H, = X - a (1-r(u))

Y=P2 +P(uX +tu .

1eo . i
|
|
|

b |

|

The Lagrangian for this problem is *j

1

L=c¢ log(z) + ¢, log[l!b - ab(l-r(u))l |

+ A(Y - pzzb - P(u)xb - tu)
and the first-order conditions are ,
(A30) 3L/3Z, = c,/Z = AP, = O
(A31) aL/axb - °2/“b - AP(u) = 0

(A32) OL/3u = (c,/H )a,xr' = A{P'X +t) = 0

i

(A33) JL/oA = Y-Pzzb - P(u)xb -tu=0 .

44
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Following the same steps as with the white consumer's problem,

one can derive a demand function
(A34) X, = k,(¥-tu)/P(v) * a,k, (1-r(u))
and a locational equilibrium condition
ar' - (@' /P(u)) [k, (Y-tu) /P (u) + gk, Q-r@)] - t/P(u) = 0
or

(A35) dr[abP(u)] - dP[l':2 (Y=tu)/P(u) + klab(l-r(u))] - du[t] = C

-k
Using the integrating factor, P(u) 2, the solution to (A34) is foumd

to be
1-1:2 -kz l-k2
(A36) abP(u) r(u) + (Y-tu)P(u) - abP (u) - l(b
where Kb is a constant of integratiou,

Using the initial condition (A28), this becomes

-k -~k

ky K. 2 - K2
(A37) g, [P(u) "(1-r(u)) - P (1-D)] - [(f-tw)P(u) ~ - (¥-tw)f ‘] =0 .

The racial equilibrium condition is found by equating (A29) and

(A37) and solving for r(u). Thus,

k k

aw[r(u)P(u) 1. rP 1

ky k) -
] = a, [P(u) “(1-r(w)) - F “(1-1))

k
a38) r(w) = (B/R(w) (F-A) + A

45
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where
Ab - ab/(aw + ab) *

Finally, we will prove that (A38) implies that there will be
racial equilibrium if and only if r(u) is constant,

If r(u) is constant, there will clearly be racial equilibrium
because in that case r(u) drops out of the market locational equilibrium
conditions (A25) and (A37).

The "only 1f" part of the proof is more complicated. We will
proceed by showing that a non-constant P(u) function leads to a
contradiction. If there is to be racial equilibrium, then the individual
locational equilibrium conditions for whites and blacks, (A26) and (A35),

must both be satisfied, th-~ fs, it must be true that

(A39) r'awP(u) + P'k awr(u) = -P'kz(Y-tu)/P(u) -t =

1
- r'abP(u) + P'kl ab[l"r(u)] .

Substituting (A38) and its derivative with respect to u into (A39), we

find that
k2 -
(M40)  (B/P(w)) *(F-Ay) (i =k,)P" (a jtay)
- klP'(ab(l-Ab)-awAb) =0 ,
But since

o (1-hy) - aky, = e/ (ayta) - a s/ (aytar) = 0,

the second ter. in (A40) drops out and one can substitute (A38) into

(A40) to obtain
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(£(w)-Ay) (k,~k,)P" (a +a,) = O

or

(A4l) r(u) = A

Since Ab is a constant, (A4l) contradicts our assumption that r(u)

is not constant,

r(u) 18 constant,

Thus racial €quilibrium is possible if and only 1if
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FOOTNOTES

lrot'a more complete discussion of these terms, see Simpson and
Yinger, 1972, ch. 1. '

zThurow, for example, lists seven types of discrimination of

interest to economists (1969, pp. 117-118).

3For one proof that higher-income groups live farther from the
CBD, 3ee Mills (1972, pp. 85-88)., See also the derivation of Equation

4In performing this maximization problem, we are implicitly
assuning that the consumer has at least enough income to purchase the
survival quantities of Z and X,

5In checking this result it is helpful to note that kl + kz =1,
6A proof is given in Note 1 of the Mathematical Appendix. Note
2 gshows that the second—-order conditions require a positive curvature

for P(u) and that if R"(u) is positive, this condition will be satisfied.

Tee. M11s (1967, p. 121, eq. 22); Mills (1972, p. 83, egs. S-l4a
and 5-14b); and Muth (1969, p. 72, eq. 3). o

8These results are derived in Note 3 of the Mathematical Appendix.
The corresponding results from Mills (i972) are also presented for
comparison. Ct

9For a discussion of this conceptualization of the housing market,
see Muth (1960) or Olsen (1969).

1oTo obtain these results, write r(u) = B(u)/N(u) vhere B(u) is
the black population at u and N is the total population. Now assume
that N is constant (so that the addition of a black neighbor implies
the loss of a white neighbor), and differentiate (24) with respect
to B to find that

DH /DB = X exp(-d B/N) (-d_/N) = -d H./N ,

vhere, to avoid confusion, D denotes a derivative.

11For a more complete discussion of this result, see Hamilton (1972),
and Yinger (1974, sec, II.I).
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uﬂotc that in order to simplify the notation, the survival
quantities have been left out of this analysis; therefore, the first-
order conditions (26) should be' compared to the conditions (11) with
s, and s, equal to zero. Similarly, the demand function (28) should
b* compared to (16) when s. equals zero. Alternatively, the survival
quantity for Z ce=. be inclided in the following analysis simply by
reinterpreting Y to be (Y - P:'l)'

135ee Yinger, (1974, sec. IL.I).

ul'rcforence for a racially mixed neighborhood reflects many differeant
attitudes, including racial prejudice and the desire for high-quality
schools and other local public services. Thus a prefersnce by blacks
for integrated neighborhoods could exist despite strong black prejudice
against whites. In this paper we will make no attempt to disentangle
the efiects of these various attitudes.

ls‘l'he preference for a racially mixed neighborhood might correspond
to an H~function of the form .

2
- * -
Bg - xg expl ds(t'8 r(u))”]
for any group g, where r* is the most desirable racial composition,
Although the derivation is somewhat more complicated, Equation (37)
can be derive! for any two groups with H-functions of this form,

16In order to simplify the derivations of the locational equili-~
brium conditions in this section, the transformation into rent was
not performed, and the initial condition (7) was replaced by

P(u) = P .
Furthermore, a single P(u) function was used in both the vhite and the

black consumer maximization problems--that is, the equality of P_(u)
and Pb(u) wvas assumed. See pages 19-20,

17‘1‘hete have not been, to my knowledge, any attempts in the
literature to estimate price-distance functions in forms determined
by urban models. One possible estimating procedure (along with some
i1lustrative regressions) is presented in Yinger (1974, sec. 1.7,
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